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Do food and physical activity environments vary between disadvantaged urban and 
rural areas?  Findings from the READI Study 
 
Issues addressed: The presence or absence of amenities in the local neighbourhood 
environments can either promote or restrict access to opportunities to engage in healthy 
and/or less healthy behaviours.  Rurality is thought to constrain access to facilities and 
services.  In this study we investigated whether the presence and density of environmental 
amenities related to physical activity and eating behaviours differs between 
socioeconomically disadvantaged urban and rural areas in Victoria, Australia.   
Methods: We undertook cross-sectional analysis of environmental data collected in 2007-8 
as part of the Resilience for Eating and Activity Despite Inequality (READI) study. These 
data were sourced and analysed for 40 urban and 40 rural socioeconomically disadvantaged 
areas.  The variables examined were the presence, raw count, count/km2, and count/’000 
population of a range of environmental amenities (fast food restaurants, all supermarkets 
(also separated by major chain and other supermarkets), greengrocers, playgrounds, 
gyms/leisure centres, public swimming pools and public open space).  
Results: A greater proportion of urban areas had a fast food restaurant and gym/leisure centre 
present whilst more rural areas contained a supermarket and public swimming pool. All 
amenities examined (with the exception of swimming pools) were more numerous per km2 in 
urban areas, however rural areas had a greater number of all supermarkets, other 
supermarkets, playgrounds, swimming pools and public open space per ‘000 population.  
Conclusion: Although opportunities to engage in healthy eating and physical activity exist in 
many rural areas, a lower density per square kilometre suggests a greater travel distance may 
be required to reach these.   
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So what? Geographic differences between urban and rural areas imply that environmental 
determinants of health behaviours in rural areas are best informed by measures tailored to 
rural environments. Further develop of spatial datasets to assess these features across a wider 
range of areas is required. 
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Introduction 
Poor eating and inadequate physical activity are major contributors to chronic diseases, such 
as cardiovascular disease, cancer, diabetes and obesity.[1]  Health behaviours are often 
geographically and socioeconomically patterned with those in rural areas (compared to 
urban) and those of lower socioeconomic position (SEP) (compared to higher SEP 
counterparts) less likely to eat well and to be physically active.[2-5]  The presence or absence 
of certain amenities in neighbourhood environments can promote or restrict access to healthy 
and/or less healthy food options (e.g. supermarkets, fruit and vegetable shops, and fast food 
outlets) and opportunities to engage in physical activity (e.g. parks, walking and cycling 
tracks, recreational and sporting facilities).  Rurality is thought to constrain access to facilities 
and services, which in turn may limit opportunities, particularly for the socioeconomically 
disadvantaged.[6]  However, while urban neighbourhood environments have often been 
examined,[7-10] little research has explored neighbourhood environments in rural areas, and 
even less has compared food and physical activity environments in rural and urban areas 
simultaneously.   
 
The recent report of the National Preventative Health Taskforce has recommended the 
government invest in structural interventions that modify the built environment to promote 
healthy eating and improve opportunities for physical activity.[11]  However, to inform this 
investment, we must first better understand how environmental exposures differ across these 
communities.  The aims of this study are to describe food and physical activity environments 
in disadvantaged urban and rural neighbourhoods, and to examine whether the distribution of 
food and physical activity amenities varies between urban and rural areas. 
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Methods 
As part of the READI (Resilience in Eating and Activity Despite Inequality) study, 40 urban 
and 40 rural socioeconomically disadvantaged areas (defined by the administrative unit of 
suburb[12]) of Victoria were randomly selected. The 40 urban areas were sampled from 
within either: 1) metropolitan Melbourne; 2) a 10 km radius of the centroid of rural cities 
(defined by the Regional Infrastructure Development Fund Act 1999 [Vic] as Geelong, 
Traralgon, Ballarat and Bendigo); and 3) a 10 km radius of the centroid of other cities in 
Victoria with a population of 20 000 or more (Warrnambool and Wodonga).  Rural areas 
were sampled from areas falling outside of the urban areas described above with a population 
of ≥1,200 and within 200km of Melbourne.  The disadvantage classification was based on the 
Australian Bureau of Statistics’ 2001 (the most recent data available at the time of sampling) 
Socio-Economic Index for Areas (SEIFA) Index of Relative Socio-economic Disadvantage 
(IRSD); an indicator of area-level disadvantage constructed from the population census.[13]  
Areas within the bottom third of the IRSD distribution for the state of Victoria were included.  
The population and area of each suburb was obtained from the 2001 census.[14]  On average, 
the urban suburbs were smaller (7.3 7.4 vs 95.1 74.1 km2) and more populated (10,703 
7,616 vs 4,450 3,196) than the rural areas sampled. Over 75% of Victoria’s population 
reside in urban areas.[15]  
 
In 2007-08, data on the spatial location of these amenities were collated from multiple 
sources including online directories, commercially available spatial datasets, and (state and 
local) government spatial datasets. Using ArcGIS 9.3, a count of fast food restaurants, all 
supermarkets (also separated by: major chain supermarkets (Coles and Woolworths); and 
other supermarkets), greengrocers, playgrounds, gyms/leisure centres, public swimming 
pools was generated and the area of total public open space (POS) (km2) computed for each 
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suburb.  A dichotomous variable was created to determine the presence or absence of each 
amenity in each suburb with p-values for significant urban-rural differences determined by 
chi-square statistics.  For each environmental amenity, the total number present were divided 
by the total land area of the suburb (km2), and by the number of residents (’000s) in the 
suburb.  The land area of POS was divided by the suburb area, yielding a measure of POS as 
a proportion of the total land area in the suburb, and by population (’000s) resulting in the 
area of POS per ‘000 population.  Adjusting for area and population is important for 
explaining the distribution of these amenities across areas as higher counts would be expected 
in larger (populated) spatial areas and areas with greater population.   
 
Most suburb amenity variables were non-normally distributed; therefore non-parametric 
Mann-Whitney U tests were used to examine differences between the urban and rural suburbs 
in terms of the raw number, number per km2 and number/’000 population for each amenity 
within suburbs.  All statistical analyses were conducted using SPSS 17.0. 
 
Results 
Compared to rural areas, a higher percentage of urban areas contained a fast food restaurant 
and gym/leisure centre, however a lower percentage contained a supermarket (chain and 
other combined) and swimming pool (Table 1).  Table 2 shows that urban areas had a greater 
number of fast food restaurants and gyms/leisure centres, but fewer swimming pools and less 
POS, compared to rural suburbs. Urban suburbs had a greater spatial density (per km2) of fast 
food restaurants, all supermarkets, major chain supermarkets, other supermarkets, 
greengrocers, playgrounds, gyms/leisure centres, and POS while rural suburbs had 
significantly more of all supermarkets, other supermarkets, playgrounds, and swimming 
pools, and POS per ‘000 population. 
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< Table 1 here > 
<Table 2 here > 
 
Discussion 
Although the environments in rural areas are thought to constrain opportunities to engage in 
healthy behaviours, our findings suggest that socioeconomically disadvantaged rural areas of 
Victoria do possess amenities that allow for the purchase of healthy foods and that provide 
opportunities  to engage in physical activity.  However, a lower spatial density in rural areas 
means a greater travel distance may be required to reach the amenities, particularly for those 
living outside of town centres.  These findings are generally consistent with studies in New 
Zealand[16, 17], the UK[18] and US[19].   
 
While our study is strengthened by examining a range of environmental amenities, other 
features that may be important for health behaviours (e.g. sports clubs, farmer’s markets, 
convenience stores, alcohol retailers) were not examined.  Further, by limiting our measure of 
exposure to an administrative (suburb) boundary, we have not necessarily captured all 
amenities to which residents of these suburbs would have access throughout the course of 
their daily lives.  Future research needs to consider a broader definition of accessibility and 
consider factors that would influence an individual’s mobility, such as vehicle ownership and 
public transport.  Additional data on size and quality of the amenities would also be of value, 
as well as in-store measures to assess the presence, quality and price of fresh produce and 
healthier food alternatives (e.g. high-fibre bread, low-fat milk).  This highlights a need for 
detailed environmental data on a larger scale that is not restricted to administrative 
boundaries to truly assess areas with limited access.   
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Comparisons such as those presented in this study are rare despite being vital to informing 
public health measures aimed at promoting healthy eating and physical activity, and 
preventing chronic disease across both urban and rural communities. The development of 
spatial databases to inform public health research across Australia must be prioritised to 
ensure communities lacking important health promoting amenities are more easily 
identifiable.   
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Table 1. Percentage of suburbs with amenity 
 Urban Rural P-value 
Fast food restaurants 67.5% 37.5% 0.007 
All supermarkets 77.5% 95.0% 0.023 
- Major chain supermarkets 52.5% 45.5% 0.370 
- Other supermarkets 75.0% 87.5% 0.152 
Greengrocers 67.5% 65.0% 0.813 
Playgrounds 100.0% 92.5% 0.077 
Gyms/leisure centres 37.5% 17.5%   0.045 
Swimming pools 35.0% 82.5% <0.001 
POS 100.0% 97.5% 0.314 
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Table 2. Distribution of food and physical activity environment amenities in urban and rural suburbs 
 Urban (n=40)  Rural (n=40) More () / 
less () in 
urban areas 
 
 Mean (SD) Median (IQR) min-max  Mean (SD) Median (IQR) min-max  pa 
Number of:          
Fast food restaurants 2.33 (2.90) 1 (0, 4) 0-12  0.95 (1.45) 0 (0, 2) 0-5  0.010 
All supermarkets 2.25 (2.00) 2 (1, 4) 0-9  1.93 (1.16) 2 (1-4) 0-5 - 0.756 
- Major chain supermarkets 0.83 (0.96) 1 (0, 1) 0-3  0.57 (0.75) 0 (0, 1) 0-2 - 0.298 
- Other supermarkets 1.43 (1.43) 1 (0.25, 2.00) 0-6  1.35 (1.83) 1 (1, 2) 0-4 - 0.471 
Greengrocers 1.80 (2.04) 1 (0, 3) 0-9  1.05 (0.99) 1 (0, 2) 0-3 - 0.198 
Playgrounds 9.50 (6.42) 8.5 (4.25, 12) 1-24  9.55 (9.80) 8 (4, 11) 0-53 - 0.569 
Gyms/leisure centres 0.48 (0.68) 0 (0, 1) 0-2  0.20 (0.46) 0 (0, 0) 0-2  0.040 
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Swimming pools 0.40 (0.59) 0 (0, 1) 0-2  1.03 (0.66) 1 (1, 1) 0-3  <0.001 
POS (km2) 0.60 (0.93) 0.25 (0.07, 0.81) 0.00-4.88  4.27 (8.00) 1.04 (0.18, 4.18) 0.00-34.32  <0.001 
          
Number per sq km of:          
Fast food stores 0.32 (0.41) 0.24 (0, 0.41) 0.00-1.70  0.02 (0.05) 0.00 (0, 0.04) 0.00-0.27  <0.001 
All supermarkets 0.41 (0.43) 0.23 (0.12, 0.68) 0.00-1.44  0.04 (0.05) 0.02 (0.12-0.68) 0.00-0.27  <0.001 
- Major chain supermarkets 0.12 (0.18) 0.06 (0.00, 0.21) 0.00-0.71  0.01 (0.02) 0.00 (0.00, 0.02) 0.00-0.09  0.008 
- Other supermarkets 0.28 (0.36) 0.14 (0.01, 0.38) 0.00-1.44  0.03 (0.04) 0.01 (0.01, 0.04) 0.00-0.18  <0.001 
Greengrocers 0.41 (0.62) 0.17 (0.00, 0.51) 0.00-2.85  0.02 (0.03) 0.01 (0.00, 0.03) 0.00-0.15  <0.001 
Playgrounds 1.67 (1.06) 1.43 (0.94, 2.18) 0.21-4.92  0.18 (0.21) 0.09 (0.03, 0.24) 0.00-0.96  <0.001 
Gyms/leisure centres 0.10 (0.25) 0.00 (0, 0.10) 0.00-1.43  0.00 (0.01) 0.00 (0.00, 0.00) 0.00-0.04  0.009 
Swimming pools 0.09 (0.17) 0.00 (0, 0.20) 0.00-0.71  0.02 (0.02) 0.01 (0.00, 0.02) 0.00-0.09 - 0.096 
POS (proportion of total 
suburb area) 
0.09 (0.09) 0.07 (0.02, 0.16) 0.00-0.46  0.05 (0.10) 0.02 (0.00, 0.04) 0.00-0.50  0.007 
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Number per 1000 residents:          
Fast food stores 0.19 (0.24) 0.12 (0.00, 0.32) 0.00-1.02  0.14 (0.20) 0.00 (0.00, 0.30) 0.00-0.68 - 0.098 
All supermarkets 0.23 (0.24) 0.14 (0.05, 0.33) 0.00-0.95  0.50 (0.27) 0.46 (0.05-0.33) 0.00-1.25  <0.001 
- Major chain supermarkets 0.08 (0.10) 0.03 (0.00, 0.13) 0.00-0.43  0.09 (0.12) 0.00 (0.00, 0.19) 0.00-0.36 - 0.864 
- Other supermarkets 0.15 (0.20) 0.09 (0.01, 0.19) 0.00-0.95  0.41 (0.28) 0.40 (0.18, 0.60) 0.00-1.25  <0.001 
Greengrocers 0.21 (0.23) 0.14 (0.00, 0.32) 0.00-0.94  0.24 (0.23) 0.22 (0.00, 0.45) 0.00-0.76 - 0.492 
Playgrounds 0.99 (0.60) 0.88 (0.63, 1.18) 0.21-3.87  2.73 (4.11) 1.71 (1.09, 2.88) 0.00-26.04  <0.001 
Gyms/leisure centres 0.04 (0.07) 0.00 (0.00, 0.07) 0.00-0.26  0.05 (0.12) 0.00 (0.00, 0.00) 0.00-0.45 - 0.134 
Swimming pools 0.05 (0.09) 0.00 (0.00, 0.08) 0.00-0.44  0.29 (0.21) 0.29 (0.11, 0.46) 0.00-0.82  <0.001 
POS (km2 per 1000 
residents) 
0.06 (0.06) 0.04 (0.01, 0.10) 0.00-0.24  1.22 (2.81) 0.32 (0.06, 1.09) 0.00-16.95  <0.001 
a p-value for differences between urban and rural areas, compared using Mann-Whitney U test 
